Characteristics and proximate compositions of Japanese quail carcass in a semi arid area of Nigeria were determined at the Poultry Unit of the Department of Animal Science, University of Maiduguri using 300 random bred Japanese quail. Sex, color type, weight group and age had significant effects on carcass characteristics. Sexual dimorphism was in favor of the females for most carcass characteristics; however, dressed percent (72.41%) was significantly higher in males than females (68.02%). Wild type Japanese quails had significantly higher slaughter weight (132.66 g) than light brown (121.33 g). The values for most carcass traits increased with increase in age and weight of birds. Abdominal fat deposit in the Japanese quail became noticeable only at 24 weeks (1.39 g) of age and increased to 10.70 g at 52 weeks. The mean values of moisture, dry matter, protein, ether extract and ash in whole Japanese quail carcass were 78.22, 21.78, 15.55, 12.23 and 2.91%, respectively. The corresponding values for breast meat were 78.88, 21.12, 17.90, 2.01 and 2.28% while those of thigh were 82.28, 17.72, 13.63, 2.91 and 2.86%. Age had effect on composition of whole carcass, breast and thigh meats, moisture content of whole quail carcass decreased with a reversing trend for dry matter, crude protein and ether extract. At 6 weeks of age, moisture in whole quail was 14.85% higher than at 24 weeks. In contrast, at 24 weeks dry matter, crude protein and ether extract were 11.06, 7.89 and 17.32% respectively, higher than at 6 weeks. Similar trends were observed for breast and thigh meats, though the former had better quality.
INTRODUCTION
The poultry industry has high potential for increasing protein output for human consumption since the consumption of poultry meat and its product is growing all over the world (1) . The Japanese quail is an additional source of animal protein for human consumption. They are kept for both commercial and scientific purposes. The meat and egg are delicious, noted for high dietary and even medicinal values (2) . The meat is lean and both the egg and meat are low in cholesterol (3) . Quails could be a good and economical source of animal protein because of their fast growth potential, early maturity, high rate of egg production, short generation interval and small body size that allows large number of birds to be kept in a small space. Studies have shown that in Japanese quails, the percentage edible meat is higher than in most poultry species; indicating its high efficiency for meat production. (4) reported that quails slaughtered at 5 -6 weeks had dressing percentage of 60 -80% with an average of 75% which is much higher than in broiler chickens of the same age.
Quality is an important attribute affecting consumer reaction to poultry product. Genotype, age, diet and gender are important factors determining the chemical composition of poultry meat particularly protein and fat content (5) . The quality of poultry meat is also affected by numerous factors associated with either the animal or its environment, such as age, sex, breed, species, rearing and feeding system, handling and slaughtering conditions (6) . Specifically, it has been demonstrated that factors such as sex, age, diet formulation and strain affect the carcass characteristics of Japanese quails (7) . Moisture content of quail carcass tends to decrease, while fat increased with advancing age (8) . (9) earlier found that age of quail had a significant effect on carcass water, fat and protein composition. It was also reported that as from 2 to 8 weeks of age carcass moisture content declined and fat content increased while protein content
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Presently, there is scanty information on carcass characteristics and composition of Japanese quails in Nigeria. The aim of this study was to determine the characteristics and proximate composition of Japanese quail carcass. Three hundred Japanese quails hatched from eggs laid by a random mating flock maintained at the Poultry Unit of the University of Maiduguri Livestock Teaching and Research Farm was used for the study. They were brooded for four weeks before being divided into cages (30x30x45 cm) fitted with feeders and drinkers. A commercial broiler starter diet containing 23% crude protein and 3000 kcal/kg energy was fed from 0-6 weeks and a breeder's diet containing 18% crude protein and 2800 kcal/kg thereafter. All the birds had access to feed and water ad libitum.
MATERIALS AND METHODS
Birds for carcass evaluation were fasted for 12 hours, weighed, slaughtered, bled, plucked and eviscerated and cut into different portions. Carcass traits were determined at 6, 8, 12, 16, 20 , 32 and 52 weeks of age. The traits included; slaughter and carcass weights, breast and thigh percents as well as carcass yield or dressing percent which was determined as:
Proximate Analysis of Carcass
The proximate analysis was carried out at the Animal Science laboratory of the University of Maiduguri using methods described by (10) . The proximate principles determined were crude protein, dry matter, ether extract and ash content.
Statistical analysis
The data generated was analyzed using the General Linear Model of SPSS 13.0 (11) with age, sex, weight and color type as fixed factors. Significant means were separated by Duncan's Multiple Range Test. The model for the analysis is as follows:
Where Y ijklm = individual observation based on the ijklm classification A i = effect of age B j = effect of sex C k = effect of color type D l = effect of weight group e ijklm = random error
RESULTS AND DISCUSSION Carcass Characteristics
The effects of sex, color type, weight and age on carcass characteristics of the Japanese quail are presented in Table 1 . The mean live and carcass weights were 130.56 and 91.65 g, and dressed, breast, thigh and back percentages were 70.24, 29.98, 21.70 and 36.41%, respectively. Similarly, the effects of sex, color type, weight and age on organ and fat percent of the Japanese quail are presented in Table 2 . The mean values of heart, liver, proventriculus, testes, gizzard and fat percent are 0.71, 2.49, 0.48, 0.74, 3.46 and 1.07%, respectively.
Effect of sex
Sex had significant effect on live weight, dressed, heart, liver, proventriculus and fat percent (P<0.001) and back (P<0.05). The effect was not significant for carcass weight, breast, thigh and gizzard percent. Where significant, sexual dimorphism was in favor of females except dressed percent where males dressed (72.41%) better than females (68.02%). This can be attributed to better live weight of the females (134.73 g) compared to males (126.49 g). Similar, results were recorded for internal organs (liver, proventriculus and gizzard) and fat weights. In contrast, males had higher back (39.06 vs 33.71%) and heart (0.75 vs 0.67%) percents.
The generally significant effect of sex on carcass characteristics of the Japanese quail had been reported (12, 13) . (12) also reported nonsignificant effect of sex on carcass weight as observed. The higher live weight of females observed in this study has also been reported by (12) and (14) . (12) reported live weight values of 104 and 134 g for males and females, respectively which are close to those reported in this study. However, (13) and (14) observed higher male than female respective values. The significantly higher dressing percentage of males than females observed also agrees with the findings of (12) and (14) . (12) The non significant effect of age on dressing percentage observed in this study had also been previously reported by (21) and (22). (22) 
Carcass Composition Whole Carcass
The effects of sex, weight group and age on whole carcass of Japanese quail are presented in Table 3 .
The mean values of moisture, dry matter, protein, ether extract and ash in whole Japanese quail carcass are 78.22, 21.78, 15.55, 3.53 and 1.41% respectively. Among the factors, only age had significant effect on carcass composition except ash. Moisture content of the quail carcass decreased with age while dry matter, crude protein and ether extract increased. Moisture content at 6 weeks of age was 11.06% higher than 74.50% at 24 weeks. In contrast, dry matter, crude protein and ether extract were higher at 24 weeks by 11.06, 7.89 and 2.32%, respectively than the corresponding values at 6 weeks (14.44, 10.32 and 2.24%). The significant effect of age on carcass composition had been reported (25) . The decrease in moisture and increase in dry matter, protein and ether extract with age was also reported (26; 27) . (8) and (25) reported decreased water content and increased fat with advancing age of quails. While (8) observed that protein did not vary (25) reported a decrease with age. These differences could be due to the different diets fed and ages involved in the studies. The non significant effect of sex on carcass composition observed in this study was also reported by (8) . Though, (5) reported non significant effect of sex on dry matter and ash, their report revealed that ether extract was significantly higher in females than males. (28) also made similar observation with respect to ether extract. Weight group did not affect carcass composition. This agrees with the report of (29) that dry matter, crude fibre, crude protein, moisture content and ether extract are not affected by weight. 
Breast meat
The effects of sex, color type, weight and age on breast meat of Japanese quail are presented in ). The significant effect of age and sex on breast meat reported in this study is at variance with that of (28) who did not observe effect of any of these factors.
Thigh meat
The effects of sex, weight group and age on thigh meat of Japanese quail are presented on Table 5 .
The mean values of moisture, dry matter, protein, ether extract and ash in breast meat are 82.28, 17.72, 13.63, 1.91 and 1.86% respectively. Age had significant effect on moisture, dry matter and crude protein of thigh while sex and weight only affected ether extract significantly. As previously observed with whole carcass and breast, moisture decreased with age while crude protein and dry matter increased. Ether extract was higher in females (2.18 vs 1.63%) compared to males while the heavy weight group (2.80%) had higher value than medium (1.40%) and light (1.53%). Non significant effect of sex on leg meat composition agrees with most of the results of (28) . A comparison of breast and thigh meat showed the superiority of the former over the latter as earlier reported by (28) .
CONCLUSION
Carcass characteristics of Japanese quail was affected by age and sex. Though, females had higher slaughter weight, males dressed better. Generally, quail carcass composition is not affected by sex or weight of the bird, but female breast cut was higher in protein and dry matter than those of the male. Thus, both male and female quails can be raised for meat.
